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Introduction
Since the beginning of their existence, people have been using land and its resources to satisfy their material, social, cultural and spiritual needs. To achieve this they have changed it in a variety of ways and with different intensity, e.g. natural forests and meadows have been transformed into agricultural land, pastures, residential and industrial areas or infrastructure facilities (Briassoulis 1991) . Changes in land cover are a result of complex interaction of many factors, including politics, economy, culture, environment and human behaviour ( Vesterby, Heimlich 1991; Meyer, Turner II 1992; Houghton 1994; Medley et al. 1995; Bergeron, Pender 1999; Pijanowski et al. 2002; Li, Wang 2016) . Research on the use and development of land became extremely intensive with the advent of methods to assess the development of socio-natural interaction in the second half of the 20ᵗh century (Łowicki 2008) . Research into changes in land cover in world literature tends to employ analysis in terms of surface only (Meyer, Turner II 1992; Wear, Bolstad 1998; Alphan 2003; Li, Wang 2016; Schaffert, Steensen 2017) or it indicates what form of land cover was implemented in the given modified category (Alphan 2003; Salvati et al. 2012; Du et al. 2014; Grecchiet et al. 2014; Li, Wang 2016) . In addition, statistical methods such as simple or multiple regression are used in order to forecast changes in land cover (Wear, Bolstad 1998; Bergeron, Pender 1999; Nguyen 2008; Prishchepov et al. 2013; Stoebner, Lant 2014; Nguyen et al. 2016) .
One of the most important pieces of spatial information for land use and development analysis is coverage/use maps. Information on land cover changes is extremely important for understanding the relationships between human and natural phenomena (Lu et al. 2004; Popovici, Bălteanu, Kucsicsa 2013) . National Landcover Data (NLCD), a publicly available database covering the continental US at a resolution of 30 m, is a prime example of land coverage maps (Wickham et al. 2004; Dąbrowski 2016) . In Poland and other European countries, two collections of data are available for free and widely used: CORINE Land Cover (CLC), which was prepared by the EU under the 'CoORdination of INformation on the Environment' project (Popovici, Bălteanu, Kucsicsa 2013; Dąbrowski 2016) , as well as Urban Atlas, a European Commission initiative in cooperation with the European Space Agency (ESA) and the European Environment Agency (EAE ; Meirich 2008; Prastacos, Chrysoulakis 2011; Dąbrowski 2016 ). e CLC database contains extremely useful information on land cover and use (Popovici, Bălteanu, Kucsicsa 2013) . It was used to study land use changes by such researchers as Feranec et al. 2000 Feranec et al. , 2005 Feranec et al. , 2006 Feranec et al. , 2007 Feranec et al. , 2010 Feranec et al. , 2012 Feranec et al. , 2016 Feranec, Otahel 2001; Cebecauer, Hofierka 2008; Popovici, Bălteanu, Kucsicsa 2013; Gutman, Radeloff 2017. When trying to characterize and interpret contemporary social and economic phenomena in Poland in their spatial dimension, it is necessary to bear in mind the array of political changes which took place in the country a er 1989. at period saw a radical transformation of many elements of the country's social and economic life (Bański 2007) . Since 1989, we may include the political transformations and the transition from a centrally planned economy to a market economy, which is connected with a totally new approach to land development.
e most important changes in Poland a er 1989 that directly affect land development include: decentralization of the political authority and rebirth of self-governance, privatization and decentralization of the economy, adjustment of legal regulations in the scope of spatial planning to the EU standards and obtaining access to structural funds and agricultural subsidies of the European Union from the moment Poland joined the EU (Węcławowicz et al. 2006) . e second half of the 1990s also marked the beginning of activities aimed at the decentralization of public administration. As a consequence, on 1 January 1999, the 49 existing provinces were liquidated and replaced with 16 larger ones, divided into districts and municipalities. e reform was intended to introduce a transparent division of the tasks between public and self-governance administration. e government and administration on the central level were to restrict its involvement only to issues of national character connected with the state's policy (Wendt 2001 (Wendt , 2007 .
In the 1990s, Poland began to receive foreign investments and aid funds, among which it is worth stressing the importance of means for regional development.
e role of these funds increased further a er Poland's accession to the European Union, in 2004. In the space of the last 10 years, Poland has seen the process of population concentration and the dynamic growth of the largest urban agglomerations; there has been an improvement in the condition and provision of technical infrastructure elements while the role of industry in the national economy has waned. Additionally, a number of strategic documents shaping the country's spatial development have been adopted (Bański 2007) .
Study area, data collection and methods
e aim of this article is to evaluate the intensity and directions of changes in land cover in Poland between 1990 and 2012. It was conducted on the basis of the CLC database. e essence of the programme is to provide information concerning land cover across the whole of Europe in a regular cycle and indicate the changes which take place between subsequent cycles. Poland has taken part in the implementation of all CORINE projects so far (Łowicki 2008 ). e authors have tested the hypothesis: "Between 1990 and 2012 changes of land cover in Poland had a different intensity. e greatest transformations concerned agriculture areas."
Forms of land cover distinguished in the program were organized hierarchically on three levels. e first one comprises 5 main categories of land cover, such as artificial surfaces, agricultural areas, wooded and semi-natural areas as well as wetland and aquatic areas. e second level includes 15 forms of land cover which may be presented on maps in scales from 1:500,000 to 1:1,000,000. e third level consists of 44 forms, of which 31 classes can be found in Poland. Satellite pictures served as a source of data used to elaborate these databases. In the methodology, only surface data with a minimum area of 25 ha and a width of at least 100 m are stored in the CLC database were adopted. e CLC database registers actual changes with a minimum area of 5 ha and a width of at least 100 m (Edman et al. 2011; Rujoiu-Mare, Mihai 2016) . e CLC databases from 1990 and 2012 lay the foundation to conduct essential analyses for the purposes of this research. Comparing these four sets of data allowed us to confirm the changes which took place in the land usage in Poland a er 1990. e relationship between each of the CLC data levels and their use in this article should be explained here. e analysis concerns all land cover transformations in Poland between 1990-2012. In order to maintain the highest level of accuracy, the study has examined whether there were any changes in the most detailed level of CLC and what their extent was. However, for the sake of maintaining clarity, the results are presented for the first level of data (Tables 1, 2, 3). erefore, there is a situation where the table indicates changes in land coverage within the highest level of CLC.
GIS tools were used in order to specify changes in the form of land cover in Poland (Iverson 1988; Wear, Bolstad 1998; Van Doorn, Bakker 2007; Rujoiu-Mare, Mihai 2016) . e authors calculated the surface and pointed to the distribution of areas which were subject to changes in the form of land cover over the period of 1990-2012. It was possible to capture all the changes which took place on any of the three levels of the CORINE database (Pasca, Nasui 2016; Schaffert, Steensen 2017) . Firstly, the area (ha) and the percentage of changes for individual forms of land cover between 1990-2012 were determined, both at the national level and province by province (Tables 2, 3) . is made it possible to determine the intensity of changes at national and regional level. For this purpose, land cover data from 1990 and 2012 were used. e analyses were carried out for the first data level in the CLC database, where 5 forms of land cover were distinguished. e surface areas of these forms of land cover were calculated for both Poland as a whole and on a province-by-province basis from both 1990 and 2012. en, data from the initial period was subtracted from the data from the end period, thus obtaining the area of changes. However, it should be emphasised that this method of calculation only showed changes that occurred in the overall balance of the land cover.
A er this, a matrix of changes between forms of land cover in Poland between 1990 and 2012 was created (Grecchi et al. 2014 , Sluis et al. 2016 ). e results were presented both in absolute values (ha) as well as in percentages referring to the total surface of the area subject to changes in the form of land cover in this period (Edman et al. 2011) . It was thus determined in what direction the changes were occurring (Table 3 ). e indicated changes within one form of land cover (e.g. changes from one agricultural land usage into another) mean that there were transformations of land cover at some of the further levels distinguished in CORINE between 1990 and 2012. For example, there was a situation where there was an orchard in a given area in 1990, while in 2012 the same area was given over to another agricultural usage, with significant areas of natural vegetation.
e change clearly happened, but only within a single (the first) level of CORINE. e above changes were determined by the imposition of two polygon layers in vector format. e first included land cover in 1990, the second in 2012. By 'intersecting' the layers, a terrain mosaic was obtained, with attributes of CORINE code from 1990 and 2012. Each of the areas with matching codes was a changed area. It was further possible to determine the direction of change and the area that this change covered. e matrix should be interpreted as follows. Cells at the intersections of lines (1 through 5) and columns (A through F) show values for changes in land cover within a given form in 1990 relative to the state in 2012. For example: cell 2A says that 781,600.9 ha of farmland in 1990 became anthropogenic in 2012. In addition, the value in the brackets shows that these changes account for 18.7% of all surface area of land cover change that occurred within the period in question. Column F includes the cumulative values for the changes in various forms of use in 1990. For example: cell 5F says that 83,008.0 ha of water areas in 1990 were transformed into land cover forms by 2012, and the changes account for less than 2% of the area of all changes in the period in question. e table was created (Table 3 , Grecchi et al. 2014; Sluis et al. 2016) for changes between forms of land use in Poland between 1990 and 2012. Data are presented both in absolute terms (ha) as well as in percentages referring to the total area affected by land cover changes (Edman et al. 2011) . Calculations in Table 3 do not indicate changes in the balance of land cover (see Tables 1 and 2 ), but the direction of change. Moreover, the changes in land cover may have occurred in different parts of the areas in question (which was not included in Tables 1 and 2 ). erefore, the results obtained from these two different approaches do not overlap. For example, if there was an increase in agricultural area by 100 ha in one part of the province, but a decrease of 100 ha in another, Tables 1 and 2 will show that the general balance remained unchanged, despite there actually being changes in land cover (included in Table 3 ). is means that the application of these two calculation methods is justified in order to achieve the objective.
e following research algorithm was used to determine the area of municipalities that changed the form of land cover to anthropogenic. Initially, the total area of a municipality where land cover was transformed between 1990 and 2012 was calculated. is value means 100% of change for a given administrative unit. en, only those that have been transformed into anthropogenic areas were selected from the whole set of areas. e last step involved the determination of the share of transformations that led to anthropogenic land cover form in 2012 in the total area of changes. e reverse changes were determined as follows. First, the total area where land cover changes occurred in areas that were anthropogenic in 1990 was calculated for each municipality. is value constituted 100% of the changes examined in this approach. Subsequently, only the transformed areas where land cover was not anthropogenic in 2012 were determined. Finally, their share in the above-mentioned total changes to anthropogenic areas was determined. At the third stage of the analysis of changes in land cover, attention shi ed exclusively to those fluctuations which concerned artificial surfaces. e primary field was introduced to the research in the form of the cadastral unit (there are 3,126 such units in Poland) so as to enable a more precise analysis. It should be explained here that the subsequent stages of the research were conducted for municipalities, as Polish statistics at the central level (the Local Data Bank of the Main Statistical Office) do not have data aggregated to the level of the cadastral unit. For each out of 3,126 cadastral units the authors calculated the share in land surface which changed the form of land cover to artificial surfaces between 1990 and 2012, and then they also calculated the share of land which ceased to be used as artificial surfaces during the same period of time.
en the authors assessed the spatial differentiation of the share of changes in land cover of individual municipalities in Poland in the analyzed period. To achieve this the authors used the Getis-Ord statistics. e Getis-Ord G statistic quantifies the relationship between two locations as the product of the values at the locations. G statistics present a local clustering test that is based on the concentration of values in the neighborhood of a unit.
Getis-Ord local statistic is given as:
where: is the attribute value for feature; is the spatial weight between feature and, is equal to the number of features and:
anks to the method used it was possible to indicate concentration areas of the analyzed feature in constituent parts of the research area and its immediate vicinity. High positive values of the Getis-Ord statistics denote that high values of the researched feature (higher than the average) are concentrated on the area of the given constituent part and its adjacent areas (hot spots). High negative values of the statistics point to a concentration of relatively low values of the analyzed feature (lower than the average) on the area of the given constituent part as well as its adjacent areas (cold spots). Results close to zero denote a lack of visible spatial concentration (not significant; Ord, Getis 1995 , 2001 ).
Results and discussion
In the years 1990-2012 in Poland there were changes to 9.5% of land cover, the most significant ones happening in agricultural areas -49.62% of the total change. is was followed by artificial surface (24.78% of total change), then forest and semi natural areas (24.12%). In all provinces, the surface of agricultural areas decreased, with the biggest (absolute) changes seen in mazowieckie and dolnośląskie (Tables 1 and 2 ). On the other hand, artificial surfaces have increased in all provinces, with the most intense changes (in ha) again seen in mazowieckie and dolnośląskie. For many years, both the mazowieckie (due to the presence of the metropolitan area of Warsaw) and dolnośląskie provinces have been viewed as two of the most attractive areas in Poland in terms of investments. is has been confirmed, among others, by research conducted by the Institute of Enterprise (Godlewska-Majkowska 2008) .
It should also be emphasised that, apart from agricultural areas, wetlands also decreased by 6,483.43 ha in Poland. Whereas, an increase could be seen in other forms of land cover, such as forest and semi natural areas and waterbodies. e growth of waterbodies (though not very large in the total changes in the period in question in Poland) is a beneficial phenomenon, as it contributes to the water balance of the landscape (Feranec et al. 2010) .
When analysing individual provinces, it should be stated that the greatest changes took place in mazowieckie (accounting for approx. 13% of all changes in the period considered). In second place in this respect was the dolnośląskie province. In the case of mazowieckie province, approx. 194,945.65 ha of agricultural area disappeared, whereas artificial surfaces and forest, semi-natural areas, as well as waterbodies, grew by 93,908.82 ha, 98,876.12 ha and 2,126.72 ha, respectively. e changes were similar in dolnośląskie province. Artificial forests, forest and semi natural areas as well as waterbodies grew, by 77,134.87 ha, 46,818.64 ha, 1,223.74 ha, respectively, while the agricultural land and wetlands shrank by 123,913.44 ha and 1,223.74 ha, respectively.
It should be noted that such changes, i.e. the increase in developed and forest areas at the expense of agricultural areas, can be seen more regularly in Poland. According to the provisions of the Act on the Protection of Agricultural and Forest Land, non-agricultural and non-forest purposes should be allocated only to nonproductive areas, and in the absence thereof, those with the lowest usefulness for agriculture. However, due to the steady growth of developed areas, the surface of optimal development areas is shrinking. As a result, we observe the process of displacement of the agricultural function through housing, service or industrial development. In addition, changes were made to the Law on the Protection of Agricultural and Forest Land in 2008 (the Act came into force in 2009), which resulted in the abolition of the obligation to obtain permission to change land use for non-agricultural and non-forest purposes within cities (Prus 2012) .
While analysing the percentage of changes in particular provinces, the situation looks somewhat different. e most intense process of urbanisation (manifested by the growth of artificial surfaces (Feranec et al. 2010) ) was recorded in the following provinces: dolnośląskie (3.87% of its area), małopolskie -3.77%, świętokrzyskie -3.57%, śląskie -3.5% and łódzkie -3.41%. In turn, a particularly low percentage of urbanisation in the total area of provinces was observed in the following regions: Source: own elaboration on the basis of CORINE data. Note: * "−" means decrease.
opolskie -1.14%, warmińsko-mazurskie -1.26%, kujawsko-pomorskie -1.43%, zachodniopomorskie -1.45%.
In the case of agricultural areas, as mentioned above, there was a decrease in each province, with the biggest percentage of loss in świętokrzyskie -7.25% and małopolskie -7.09% and they decreased the least (compared to the total area of the provinces) in opolskie -2.59% and kujawsko-pomorskie -2.84% ( Table 2) . As noted by B. Prus (2012) , the greatest number of conversions from agricultural lands are happening in rural and rural-urban municipalities, as these municipalities change their agricultural character and switch to multi-functional development.
Subsequently, forest and semi natural areas were also analysed. In analysing the studied regions, the largest percentage increase in relation to their total area was seen in podkarpackie -3.96%, świętokrzyskie -3.6% and małopolskie -3.1%. In other regions, it was below 3% of their area (Table 2 ). e increase in the forest cover of the country is a visible result of the implementation of the National Program for Extending Forest Cover (KPZL) adopted in 1995. It intended that Poland would increase its forest cover to 30% in 2020 and to 33% in 2050. As noted by A. Kaliszewski et al. (2014) , the growth of forest areas results mainly from afforestation on non-state land within the framework of the EU Rural Development Program.
In the case of wetlands, in four regions their surface area was increased -lubuskie, zachodniopomorskie, kujawsko-pomorskie and warmińsko-mazurskie. In the mazowieckie province their surface area remained unchanged, while the remaining regions saw a decrease (Table 2) .
It must be objectively stated that in the past decade the status of wetlands underwent considerable improvement compared to earlier post-war periods. In the 1950s, the idea of using peat for energy purposes was promoted, while between the 1960s and 1980s there were large-scale wetland draining projects not supported by any economic, let alone environmental, calculations. In 2000, the National System of Protected Areas included about 3,500 km² of wetlands, which constituted approx. 8% of the total area of hydrogenic habitats. 0.9% of the area of these habitats, including 2% of the total area of peat bogs were protected. e improvement of the situation was mainly determined by the ratification by Poland of international conventions of vital importance to wetlands. European Union regulations concerning agricultural land have great practical significance for wetlands. ey impose the obligation to implement agri-environmental and afforestation programs in member and pre-accession states. e agri-environment programmes implemented in Poland protect primarily those wetlands still owned by farmers. ese documents are: Council Regulation (EC) No. 1257/1999 of 17 May 1999 on rural development support and Council Regulation (EC) No. 1750/1999 of 23 July 1999 laying down detailed rules for the application of that regulation. Nevertheless, the most serious threats to the natural values of Polish wetlands and former wetlands are: unnecessary and excessive drainage ill-adapted to current agricultural needs; the development of flood protection in the form of river embankments, deepening of riverbeds and deforestation of riverbanks; the introduction of invasive vegetation into wetlands and swamps that have been universally abandoned by farmers; the 'farmerisation' of farms and the consolidation of land as a result of direct subsidies to agricultural production; afforestation of abandoned meadows without taking into account the needs of biodiversity (Dembek 2002) . e last form of land cover under analysis is waterbodies. In this case, changes between 1990 and 2012 within individual provinces ranged from 0.02% (podlaskie) to 0.23% (śląskie) ( Table 2) . A er 1990, anthropogenic water reservoirs started appearing in Poland. e increase in their number in the śląskie province is mainly the result of the creation of post-mining reservoirs, while in małopolskie it was largely caused by the creation of retention reservoirs with permanent flood reserve (Ecophysiographic study 2015; Project of the change 2017).
In the last 10-15 years, there has been a sharp decline in the demand for sand for backfilling mining excavations in coal mines. is process may bring us closer to the end of more than 100 years of open-cast mining of backfill sand in the Upper Silesian Coal Basin (śląskie province). e 4 sand fields that are currently exploited have simple hydrogeologic conditions. Despite many anthropogenic threats, more than 90% of the water entering the mining excavations has the chemical composition of ordinary water. Preliminary forecasts mainly propose forest and water recultivation of mining excavations (Kropka, Wróbel 2001 ). e old post-glacial terrain and the wide anthropogenisation of water systems determine the negligible occurrence of natural reservoirs in Silesian Highlands. e few examples of inventoried lakes only relate to water bodies in natural wells. As noted by M. Rzętała (2000) , there are bodies of water in non-flowing wells, mainly supplied by atmospheric water and shallow groundwater. We can see a large number of similar artificial bodies of water located in naturally occurring basins exploited by humans. A good example in this regard are -o en described (e.g. Wach 1991; Dwucet, Krajewski, Wach 1992) -sediment hollows (Jankowski, Molenda, Rzękała 2007) .
Analysis of changes in land cover between 1990 and 2012 conducted for Poland showed that agricultural areas underwent changes most o en. ey were converted mainly into other agricultural land types (41.5%), artificial surfaces (18.7%), forests as well as semi-natural ecosystems (18.6%; Table 3 ). is is, among other things, a consequence of Poland's accession to the European Union and adoption of its development policy. e areas of the most unfavourable natural conditions, where agricultural production is not cost-effective, were mainly excluded from agricultural use (Bański 1998 ). In addition, there were considerable changes in the forest areas in the analyzed period (14.9%). Analyzing the whole period between 1990 and 2012 it should be noted that it was the mazowieckie province that was affected most as far as the surface is concerned (12.7% of all changes). It was followed by the provinces of dolnośląskie, podkarpackie, małopolskie and lubelskie (about 7% each of all changes in land cover in Poland; Fig. 1 ). Changes in land cover referred mostly to agricultural areas as well as wooded and semi-natural areas in all analyzed periods.
At the following stage, the authors focused on changes in land cover connected with artificial surfaces (Fig. 2) . ese were presented in relative terms as a share in the total surface of individual municipalities in Poland. Spatial differentiation of the changes into areas converted by man (average for Poland 4.38%) shows that they can be found most o en in the southern part of the country, especially within big cities and their immediate vicinity. From this perspective the municipalities of the warmińsko-mazurskie region as well as that of zachodniopomorskie remain immune to the processes of antropopression to the largest degree. A reverse process took place between 1990 and 2012 in a far less intensive manner and concerned mostly the regions of Warsaw and dolnośląskie (average for Poland 0.90%). e biggest environmental pressure can thus be seen in two groups of municipalities -the most populous cities (Warsaw with its surrounding concentrates more than half of the demographic potential of the mazowieckie province) and the largest industrial centers (Śleszyński 2015) .
Changes in land cover which occurred between 2000 and 2012 and resulted from transformations of the political system on the one hand, and Poland's accession to the EU on the other are, however, far more important with regard to the aim of this work (Fig. 3) . e most intensive changes in this period took place in the mazowieckie province; they amounted to about 13% of all changes, and concerned mainly agricultural areas.
In the analyzed period there was a surge in artificial surfaces, which mainly referred to the areas located under the influence of big cities, such as Kraków, Wrocław or Warsaw. e observed process of suburbanization consisting in the expansion of the suburban zone is characteristic of Polish cities in the period in question (Węcławowicz et al. 2006; Czarnecki 2011) .
Research carried out by means of measurements of concentrations showed a considerable disproportionality in the distribution of changes in land cover in Poland between 1990 and 2012 (Fig. 3) . Concentrations of municipalities in which the greatest transformations in land cover took place in the analyzed period can be found in the provinces of ślaskie, małopolskie and podkarpackie. ese are provinces which are characterized by considerable transformations of post-industrial areas. In recent years, Poland has seen the advent of companies specializing in taking over post-industrial areas and, later, preparing them for new land cover type.
Directions of these transformations concerned mainly a decrease in the surface of agricultural land at the gain of an increase in the share of wooded and artificial surfaces. Intensive transformations of agricultural land in Poland in the analyzed period were also confirmed by other research (Bański 1998 , Nalej 2016 . In turn, research by W. Dzun, W. Musiał (2013) shows that this process is slowest in provinces with favourable agrarian structure and high agricultural culture, i.e. in kujawsko-pomorskie, wielkopolskie and opolskie. It can be assumed that the EU's agricultural policy, as well as environmental policy and environmental protection, will be important elements in shaping future land use structure in Poland.
Unfortunately, it is to be expected that in the coming years this tendency to transform agricultural land (including that with the greatest agricultural value) into non-agricultural uses, especially within city limits, will be maintained, due to changes in the Act on the Protection of Agricultural and Forest Land (Act 2008), which no longer requires the consent of the Minister of Agriculture and Rural Development (Woch 2014; Woch, Woch 2014) . It should also be emphasised that part of the transformation of land usage is related to the emergence of new instruments of the Common Agricultural Policy of the European Union. It is well known from the experience of the EU15 that these instruments can cause profound changes in land use, leading to increased monocultures in agriculture. Agri-environmental programmes and afforestation of agricultural land, included in the 2007-2013 Rural Development Plan (Rowiński 2008; Woch 2014; Woch, Woch 2014 ) are important for counteracting these unfavourable phenomena.
Analyses into changes in land cover are very important and may be used to create strategic documents with regard to spatial planning or spatial policy on the national, regional or even local level. e results obtained in this article may be extended to include qualitative research, mainly in those regions in which changes are most intensive, so as to discover how they affect the living conditions of inhabitants and whether the local policy is conducted in a way which best corresponds to beneficial local development. In addition, data on land cover may be used in research into spatial accessibility, in particular in cumulative analyses, which is an important and relatively popular application trend for this kind of spatial data.
ese methodologically-advanced analyses are o en mostly based on traffic flow, which is variable and depends on a number of factors (Śleszyński 2015) .
e conducted research shows that analysis can be done in an accessible way with the use of the latest topographic data, including models of land cover (here the CLC). Until recently, these means were not useful in modelling accessibility due to the insufficient degree of accuracy of maps. Nevertheless, progress made thanks to the technology of teledetection, combined with increasingly wider availability of these data, inspires hope for the arrival of new useful applications for the whole spectrum of scientific disciplines. Moreover, for many countries the CORINE database is the only database covering their whole area that is made according to uniform principles and systematically updated. It has a uniform methodology of data acquisition for practically the whole of Europe, which makes possible comparative studies (e.g. Feranec et al. 2000 Feranec et al. , 2006 Feranec et al. , 2007 Feranec et al. , 2012 . is is of great importance, as changes in land use are inevitable and determined by the necessary development of urbanisation, transport, services and agricultural production. However, their dynamics and spatial location should be constantly monitored. is is a prerequisite for rational spatial management, based on a meaningful assessment of the direction and pace of change (Woch 2014) .
Conclusions
Information on land use and coverage is very o en used in contemporary scientific research. e conducted analyses allowed us to conclude that changes in land cover in Poland between 1990-2012 were very intensive and covered a considerable surface of the country. e authors have verified the hypothesis positively.
In Poland, in the years 1990-2012, changes in the form of land cover occurred, on average, over approx. 134,715 ha per year, i.e. approx. 0.43% of the total area (results from the general balance of land cover). In a significant part, these changes took place within agricultural land, but also included non-agricultural land, mainly artificial surfaces and forest, and semi-natural areas. Most changes (expressed in ha) happened in mazowieckie and dolnośląskie provinces. According to F. Woch (2014) , in the years 1990-2000 changes in the form of land cover occurred in Poland over an area of approx. 25,500 ha annually, or approx. 0.08% of the total area, and in the years 2000-2006 these changes happened at a higher rate of approx. 0.1% of the total area per year. As is evident a er 2006, the changes have significantly intensified, but the direction of these changes has not -they were still at the expense of agricultural land.
In the studied regions, the coverage of agricultural areas decreased systematically, especially in mazowieckie and dolnośląskie provinces. e loss of indicated areas was mainly for the benefit of artificial surfaces, forest, and semi natural areas. In turn, the smallest surface changes occurred in the opolskie province.
As a result of the increasing area of developed land, there is a significant shrinkage of valuable agricultural lands. erefore, the issue of land protection should be a priority in Poland.
